Neuronal Cell Adhesion Molecule 1 Regulates Leptin Sensitivity and Bone Mass.
The central nervous system is widely known to exert control over our systemic physiology via several mechanisms including the regulation of skeletal metabolism. Neuronal circuits within the hypothalamus have been shown to impact bone mass via leptin-dependent and independent mechanisms; however, the full extent to which the brain controls bone homeostasis is not known. We previously identified cell adhesion molecule1 (Cadm1) as a regulator of body weight and energy homeostasis via its expression in multiple regions of the brain. Here, we show that loss of Cadm1 expression in excitatory neurons results in increased leptin sensitivity in addition to a concomitant reduction in bone mass. Femoral length, bone mineral content, diaphyseal cross-sectional area, and bone strength were all lower in Cadm1-deficient animals. Conversely, inducing expression of Cadm1 in excitatory neurons decreased leptin sensitivity and increased femoral length, bone mineral content, and diaphyseal cross-sectional area. Together, these results illustrate an essential role for this synaptic protein in the neuronal regulation of skeletal bone metabolism.